With the aim of investigating galaxies with two strong simultaneous starbursts, we have extracted a sample of galaxies with double-peaked emission lines in their global spectra from the SDSS spectral database. We then fitted the emission lines Hα, Hβ,
INTRODUCTION
The study of starburst galaxies is very important for understanding both star formation and (chemical) evolution of galaxies. The Sloan Digital Sky Survey (SDSS, York et al. 2000) provides a very large database of spectra of galaxies, which has been used in many studies of the chemical evolution of galaxies (see, e.g., Kniazev et al. 2004; Izotov et al. 2004; Tremonti et al. 2004; Thuan et al. 2010; Pilyugin & Thuan 2007 .
The SDSS spectra are obtained through 3-arcsec diameter fibers. At a redshift of z = 0.12 (which is a mean value of the redshifts of galaxies considered at the present study), the projected aperture diameter is ∼ 7 kpc. This suggests that the SDSS spectra of the considered galaxies are closer to global spectra (composite nebulae that include multiple star clusters), rather than to spectra of individual H ii regions. In a typical case, many individual H ii regions are distributed over the disc of a galaxy. Due to the rotation of galaxies, H ii regions will have different radial velocities depending on the inclination of their host galaxy. One may expect that the emission line profile in the global SDSS spectra of such composite nebulae in distant galaxies can be described by a Gaussian which is wider than that for an individual H ii region. If two strong starbursts take place in a galaxy and the giant H ii regions associated with those starbursts make a dominant contribution to the radiation in the emission lines then one could expect double-peaked emission line profile in the global spectrum of a galaxy. While doublepeaked emission lines have been extensively studied in AGN and radio galaxies, double starburst galaxies are yet unexplored. Those systems may induce errors in abundance determinations due to the mixing of two starburst events. Then, establishing the abundance c 0000 RAS of those double-peaked starburst abundances as global systems, with respect to that defined by their components, will shed light on the role and possible impact of those double-peaked emission line galaxies on abundance determinations. To this aim, we have carried out a search for SDSS spectra of galaxies with double-peaked emission line profiles, revealing several hundreds of candidates where two strong starbursts can be observed simultaneously.
Here, we separate the radiation of two giant H ii regions associated with two different starbursts by the fitting two Gaussians to the emission lines in the global spectra. We examine the properties of each component of these "binary starbursts": the electron density, the oxygen and nitrogen abundances, and the number of the ionising stars they contain. These objects provide also an additional possibility to test how representative abundances derived from global spectra are for the whole galaxies. Comparison between oxygen abundances in the blue and red components and global oxygen abundances will tell us something about the reliability of the abundances derived from global spectra. We test the reliability of global abundances by comparison of global abundances obtained using two recent strong-line calibrations as well.
Finally, we suggest to use the classical O/H -N/O diagram to test of the credibility of the dividing lines between the starburst-like objects and the AGNs in the Baldwin, Phillips & Terlevich (1981) (BPT) classification diagram.
The paper is organized as follows. Decomposition of the double-peaked emission line profiles in the global SDSS spectra and the selection of galaxies are described in Section 2. The general properties of the selected sample of galaxies are given in Section 3. The oxygen and nitrogen abundances and the electron temperatures derived for individual (blue or red) components and from global spectra are discussed in Section 4 and Section 5 gives a brief summary of the main results.
Throughout the paper, we will be using the following notations for the line fluxes,
R 3 = I [OIII] λ4959+λ5007 /I Hβ .
The [O iii]λ5007 and λ4959 lines originate from transitions from the same energy level, so their fluxes ratio is due only to the transition probability ratio which is close to 3 (Storey & Zeippen 2000) . Hence, the value of R 3 can be well approximated by R 3 = 1.33 I [OIII] λ5007 /I Hβ .
Similarly, the [N ii]λ6584 and λ6548 lines also originate from transitions from the same energy level and the transition probability ratio for those lines is again close to 3 (Storey & Zeippen 2000) . The value of N 2 is therefore well approximated by
The electron temperatures t are given in units of 10 4 K.
THE DATA
As the first step, we have extracted several hundred spectra of galaxies with double-peaked emission lines from the data release 7 (Abazajian et al. .
We have also collected spectra with double-peaked emission lines.
Although we have considered all the SDSS DR7 spectra, we do not suggest our sample of SDSS spectra with double-peaked emission lines is exhaustive. In order to separate the radiation of the blue and red components, we have fitted two Gaussians to the emission lines (Hα,
and [S ii]λ6731) in the extracted global spectra. The contribution of each individual component to the global flux have been derived as illustrated by the following example, concerning the Hβ line. The continuum flux f c is assumed to be constant between λ a = 4836Å and λ b = 4886Å (all spectra have been shifted to zero redshift). The line profiles of the blue and red components are approximated by Gaussians, i.e.,
where λ 0 is the central line wavelength, σ is the width of the line, and F is the flux in the emission line. Thus, the total flux at a fixed value of λ is given by the expression
For the Gaussian fitting, we have used the robust nonlinear least squares curve fitting package MPFIT 1 described in Markwardt (2009). MPFIT works much faster then a "brute-force" approach, but in some cases it may only find a local minimum. To avoid this, we calculated a set of best-fit parameters using MPFIT. We have considered ∆λ = λ red 0 -λ blue 0 on the interval corresponding to differences between radial velocities of the blue and red components from 120 to 600 km s −1 . This range was divided into 160 intervals ∆λ i with step 3 km s −1 . The best-fit parameters for every interval of ∆λ i are derived by finding the minimum of the mean difference,
between the measured flux f obs (λ k ) and the flux f(λ k ) given by Eq.(8) on the wavelength interval between λ a and λ b . The "true" values of F(Hβ, blue), λ 0 (Hβ, blue), σ(Hβ, blue), F(Hβ, red), λ 0 (Hβ, red), σ(Hβ, red) are then selected by comparing the minimum values of ǫ i for different intervals of ∆λ i . In other words, we have used a two-step procedure to obtain the best-fit parameters.
The fit to the [O iii]λ5007 line is obtained using the wavelength interval from We have found 129 spectra where a double-Gaussian fit can be obtained for each emission line. Unfortunately the value of the parameter ǫ given by Eq.(9) cannot serve as an effective criterion for selecting spectra with reliable decompositions. First of all, the value of ǫ is a measure of the quality of the double-Gaussian fit to the global line profiles rather than a measure of the quality of the decomposition. In addition, the observed double-peaked line profiles are covered by about ten wavelength points only at the SDSS The measured emission fluxes F have been corrected for interstellar reddening. We have obtained the extinction coefficient C(Hβ) using the theoretical Hα to Hβ ratio (= 2.86) and the analytical approximation to the Whitford interstellar reddening law by Izotov, Thuan & Lipovetsky (1994) .
The redshift z and stellar mass M S of each galaxy were taken from the MPA/JHU catalogs 2 . The techniques used to construct the catalogues are described in Brinchmann et al. (2004) ; Tremonti et al. (2004) and other publications of those authors.
GENERAL PROPERTIES OF THE SELECTED STARBURSTS

BPT classification diagram
The intensities of strong, easily measured lines can be used to separate different types of emission-line objects according to their main excitation mechanism (i.e. starburst or AGN). Baldwin, Phillips & Terlevich (1981) proposed a diagram (BPT classification diagram) where the excitation properties of H ii regions are studied by plotting the low-excitation [N ii]λ6584/Hα line ratio against the high-excitation [O iii]λ5007/Hβ line ratio. Using the BPT classification diagram, we have divided all galaxies from our sample into two subsamples. The first subsample (A) consists of 18 galaxies where both components (blue and red) are starburst like objects. The galaxies in Sample A are listed in Table 1. The second subsample (B) contains 37 galaxies where one or both components show non-thermal ionisation (here referred to as AGNs). It should be noted that all components, in all galaxies, in our sample have narrow lines regardless of their positions in the
The theoretical Hα-to-Hβ ratio for thermally photoinised nebulae has been used for de-reddening of measured emission lines in both subsamples. The application of the same de-reddening algorithm to all objects can be justified as follows. The parameters which are dependent on the absolute fluxes are analysed in the present study only for the starburst like objects (where this dereddening algorithm is correct). As for the AGNs, this de-reddening algorithm can introduce an appreciable error in the de-reddened line intensities. However the de-reddened line intensities in the 2 The catalogs are available at http://www.mpa-garching.mpg.de/SDSS/ squares are the blue components and the (red) crosses are the red components of the AGNs. The solid line separates objects with H ii spectra from those containing an AGN according to Kauffmann et al. (2003) , while the dashed line is the same according to Kewley et al. (2001) . Lower panel.
The gray (light-blue) filled circles show a large sample of emission-line SDSS galaxies from Thuan et al. (2010) . The dark (black) filled circles show our sample of SDSS galaxies with double-peaked emission lines (global spectra, sum of blue and red components). The spectrum number is composed of the SDSS plate number, the modified Julian date of the observation, and the number of the fiber on the plate.
in Fig (10) which separates objects with H ii spectra from those containing an AGN (Kauffmann et al. 2003) . The long-dashed separation line is the equation
from Kewley et al. (2001) . The lower panel in Fig. 2 shows the global data. The gray (in the printed version -light-blue in the colour version) filled circles show a large sample of SDSS emission-line galaxies from Thuan et al. (2010) . The dark (black)
filled circles show our sample of SDSS galaxies with doublepeaked emission lines (global spectra, sum of blue and red components). The lines are the same as in the upper panel. We choose here to use the separation line from Kauffmann et al. (2003) (see below, Section 4). Fig. 2 shows that in a majority cases either both components belong to starburst-like objects or to double-peaked AGNs. There seems to be a strong selection effect. Indeed the requirement that a reliable double-Gaussian fit can be obtained for each of the emission lines is satisfied for spectra with SDSS resolution only in cases when the contributions of the blue and red components are similar. As a result, our sample contains galaxies with similar 
Velocity separation
Fig . 3 shows the difference between radial velocities of the blue and red components as a function of stellar mass (upper panel) and of redshift (lower panel) .The open circles show galaxies from Sample A, while the plus signs show galaxies from Sample B. The difference between the radial velocities of the blue and red components is determined from the mean value of the differences for individual lines. The scatter is typically a few per cent, but less than 10% in all the cases. Fig. 3 shows that this difference between the radial velocities ranges between 200 km s −1 and 400 km s −1 , and that it does not correlate with stellar mass, nor with redshift. However, the upper panel of Fig. 3 shows that the galaxies with AGN-like spectra are more massive, on average, than the galaxies with starburstlike spectra. This agrees with the conclusion by Kauffmann et al. (2003) that AGNs reside almost exclusively in massive galaxies.
Here we will discuss the velocity separations of the double peaks and the Gaussian width parameters of the Hβ lines. It was noted above that the only lines that cannot be reliably decomposed into two components are [S ii]λ6717 or/and [S ii]λ6731 while the other lines can be fitted rather well by two Gaussians in 129 selected galaxies. Hence, all 129 galaxies will be included in this particular discussion. The lower-limit difference between the radial velocities of the blue V blue and red V red components (∼200 km s −1 ) in our sample of galaxies is defined by the requirement that the two peaks in the line profile should be clearly separated. Smith et al. (2010) have selected active galactic nuclei from the SDSS having double-peaked profiles of [O ii]λ4959,5007 and other narrow emission lines by visual inspection of the quasar spectra. The lowerlimit velocity separation of the double peaks in their sample is also around 200 km s −1 , i.e. similar to that in our sample of galaxies. The rotation velocity of large spiral galaxies is usually above 200 km s −1 and can reach about 300 km s −1 (see the compilation by Pilyugin et al. (2004) ). The difference between radial velocities of two H ii regions in spiral galaxy with large inclination can thus be around 400 -600 km s −1 . As an alternative interpretation, the large difference between radial velocities of blue and red components can be parts of two merging systems. The largest difference between radial velocities of the blue and red components (∼400 km s −1 ) in our sample of galaxies is well within the range given above. One may expect that in case many individual H ii regions are distributed over the disc of a giant spiral galaxy with a large inclination, the emission line profile in the global single-peaked SDSS spectra of such composite nebulae can have a similar width.
Gaussian line width
We have extracted the line width of the Hβ line (σ Hβ ) for 255,539 emission-line galaxies (with equivalent widths of the Hβ and Hα lines EW(Hβ) > 1.5, EW(Hα) > 1.5, and 2σ Hβ < 600 km s −1 ) from the SDSS database. It should be noted that a single-Gaussian fit to the double-peaked emission line can be bad even as a first-order approximation, Fig. 4 . Fig. 5 shows the Gaussian width parameter σ Hβ (in units of km/s) as a function of redshift for a large sample of emission-line galaxies extracted from the SDSS (gray (blue) filled circles), for the global spectra of the selected 129 SDSS galaxies with doublepeaked emission lines (dark (black) filled circles), and for the blue and red components of those galaxies (open (red) triangles). The values of the Gaussian width parameter σ Hβ for the global spectra (including our sample of 129 galaxies) were taken from the SDSS database and measured for the blue and red components. Fig. 5 shows that the line widths of the majority of the blue and red components in our sample of galaxies are within range from ∼140 km s −1 to ∼220 km s −1 and they occupy the same area as the majority of emission-line galaxies from the SDSS. However several components have larger widths, up to ∼300 km s −1 . This suggests that some components can themselves be composite nebulae. The Gaussian width parameters of the global spectra of our sample of galaxies are situated above and along the upper envelope defined by the emission-line galaxies from the SDSS. However, some of them are situated in the same region as the majority of the blue and red components. These are galaxies where the intensities of the blue and red components differ significantly. In such case the single-Gaussian fit to the double-peaked emission line reproduces the strongest component alone as can be seen in the lower panel of Fig. 4 . Thus, the large Gaussian width parameters of the global spectra cannot be a reliable criterion for selecting candidates for galaxies with doublepeaked emission lines. Using this criterion, one will simply miss the galaxies where the intensities of the blue and red components differ significantly.
Starburst strength
An important characteristic of a H ii region is the number of the ionising stars it contains. Under the assumption of an ionisationbounded and dust-free nebula, the Hβ luminosity provides an estimate of the ionising flux. The ionising flux can be expressed in terms of the number of so-called equivalent O stars of a given subtype responsible for producing the ionising luminosity. The number of zero-age main sequence O7V stars, N O7V , is usually used to specify the ionising flux. The value of N O7V can be easily derived from the observed Hβ luminosity and the Lyman continuum flux of an individual O7V star. The number of ionising photons from an O7V star is N Lc = 5.62×10 48 s −1 (Martins, Schaerer & Hillier 2005) or N Lc = 1.12×10 49 s −1 (Vacca 1994) . Here the value of N Lc after Martins, Schaerer & Hillier (2005) has been adopted. If we instead adopt the value of N Lc after Vacca (1994) 
where C(Hβ) is the extinction coefficient. The distances to SDSS galaxies are calculated from
where d is the distance in Mpc, c the speed of light in km s −1 , and z the redshift. H 0 is the Hubble constant, here assumed to be equal to 72 (±8) km s −1 Mpc −1 (Freedman et al. 2001 ). Since objects from Sample A have low redshifts (only two objects have z > 0.15) the low-redshift approximation for distance determination has been used.
The upper panel of Fig. 6 shows the equivalent number of O7V stars N O7V responsible for the excitation of blue and red components in galaxies from Sample A. The lower panel shows the ratio of equivalent numbers of O7V stars responsible for the excitation of blue and red components. Inspection of Fig. 6 shows the typical value of the equivalent number of O7V stars in starbursts in galaxies from Sample A is in the range 10 4 -10 5 . Kennicutt (1988) has given the mean Hα fluxes for the three brightest H ii regions in a sample of nearby galaxies. Those fluxes, converted to equivalent numbers of O7V stars, correspond to N O7V ∼ 10 2 . Thus, both the blue and red components in our sample of SDSS galaxies contain many more (up to 2-3 orders of magnitude) ionising stars, when compared to the brightest H ii regions in nearby galaxies. Fig. 7 shows a comparison of the equivalent number of O7V stars N O7V for Sample A (the sum of the N O7V for blue and red components) and for a large sample of star-forming galaxies from SDSS. This sample of galaxies were selected from the MPA/JHU catalogs using the dividing line between starburst like objects and AGNs from 
Kauffmann et al. (2003). The reddening-corrected Hβ flux is obtained using Eq.(12)
. Only the galaxies with EW(Hβ) > 1.5 and EW(Hα) > 1.5 are shown. Fig. 7 also shows that the number of ionizing stars in the galaxies with two starbursts from our Sample A are similar to that of galaxies (from the SDSS) with a large amount of ionising stars. Fig. 8) , with the majority of them having N e 100 cm −3 . Hence, they are all in the lowdensity regime, as is typical for the majority of extragalactic H ii regions ( Zaritsky, Kennicutt & Huchra 1994; Bresolin et al. 2005; Gutiérrez & Beckman 2010) . The [S ii]λ6717/[S ii]λ6731 line ratio in the blue and red components show a larger scatter (see Fig. 8 ), which may be caused by the uncertainties in the line decomposition.
Electron density
Two giant H ii regions located at different positions inside the disc (one H ii regions can be associated with the circumnuclear star formation) may be responsible for the double-peaked emission lines in Sample A. However, the double-peaked emission lines in global spectra can be caused not only by two starbursts in the same galaxy, but also two starbursts in two different galaxies, provided these galaxies are very closely located on the sky (projected on top of each other and thus detected within the same SDSS fiber).
If the radiation from a star-forming region in a more distant galaxy passes through a less distant galaxy, one may expect that the extinction of the red component (star-forming region in the more distant galaxy) should be larger than the extinction of the blue component (star-forming region in the less distant galaxy). Fig. 9 shows the extinction coefficient C(Hβ) in the blue component versus the C(Hβ) in the red component for galaxies in Sample A. Fig. 9 also shows that there is no systematic difference between the values of the extinction coefficient C(Hβ) in the blue and red components. It should be noted, however, that it cannot be excluded that the more distant galaxies can have slightly lower radial velocities than less distant ones due to the random component of their radial velocities.
ABUNDANCES AND TEMPERATURES
It is impossible to divide the [O ii]λ3727+λ3729 doublet into a blue and a red component at the SDSS spectral resolution. Therefore, we have used NS-calibration to determine abundances and the t 2 electron temperatures in the blue and red components. The NScalibration is an empirical calibration for determination of oxygen and nitrogen abundances as well as electron temperatures in H ii regions where the nebular oxygen line [O ii]λ3727+λ3729 is not available (Pilyugin & Mattsson 2011) . The NS-calibration relations express the abundances (and electron temperatures) in terms of the fluxes in the strong emission lines of O ++ , N + , and S + and have been derived using spectra of H ii regions with well-measured electron temperatures as calibration datapoints. The NS-calibration provides reliable oxygen and nitrogen abundances for H ii regions of all metallicities. The resultant NS-calibration abundances and electron temperatures are given in Table 1 .
The left panels of Fig. 10 show the comparison of oxygen abundances (upper panel), nitrogen abundances (middle panel) and t 2 electron temperatures (lower panel) in the blue components and the same in the red components of galaxies from Sample A. Fig. 10 also shows that the oxygen and nitrogen abundances and t 2 electron temperatures in the blue and red components are close to each other, which may reflect a strong selection effect. Indeed, as it has already been noted above, at the limited SDSS spectral resolution, more or less reliable double-Gaussian fits to the emission
and [S ii]λ6731) can be obtained if the blue and red components make comparable contributions to the "global lines". Hence, we have selected spectra with double-peaked emission lines where the intensities of all these lines in the blue and red components are similar and, consequently, the abundances are similar too.
Since the SDSS spectra are closer to global spectra of galaxies rather than to spectra of individual H ii regions, the abundances determined from the SDSS spectra are "global abundances". For our sample of galaxies we can determine the "global flux" in every emission line as the sum of fluxes from the blue and red components, and estimate the global abundances using the NS-calibration. However, as the global flux in the [O ii]λ3727+λ3729 doublet can be measured in the spectra considered here, it is possible to estimate the global oxygen and nitrogen abundances and t 2 electron temperatures using another empirical calibration, the ON-calibration ). The ON-calibration relations express the abundances (and electron temperatures) in terms of the fluxes in the strong emission lines O ++ , O + , and N + . It has also been derived using the spectra of H ii regions with well-measured electron temperatures as calibration datapoints.
The resultant global abundances and electron temperatures are given in Table 1 . The right panels of Fig. 10 show a comparison of global oxygen abundances (upper panel), nitrogen abundances (middle panel) and t 2 electron temperatures (lower panel) in Sample A determined using the NS-and ON-calibrations. Fig. 10 also shows that the oxygen and nitrogen abundances, as well as the t 2 electron temperatures, derived using the NS-and ON-calibrations are in good agreement, which can be considered as evidence that our abundances and temperatures are realistic.
As it was noted above, the [S ii]λ6717/[S ii]λ6731 line ratio in the blue and red components show a larger scatter than that in the global spectra (see Fig. 8 ), which may be caused by the uncertainties in the line decomposition. How do such uncertainties affect the derived abundances in the blue and red components? We argue it can be estimated in the following way. It is known that the majority of extragalactic H ii regions are in the low-density regime ( Zaritsky, Kennicutt & Huchra 1994; Bresolin et al. 2005; Gutiérrez & Beckman 2010) . The global spectra of all galaxies in our Sample A also show a low electron density having N e 100 cm −3 (Fig. 8) . Then one can expect that the blue and red components have also a low electron density and, consequently, the Rs = [S ii]λ6717/[S ii]λ6731 line ratio in their spectra should be within the interval defined by the Rs values at N e = 100 cm −3 and N e = 1 cm −3 . Let us first assume Rs at N e = 100 cm −3 is the"true" value (Rs true ). Then the uncertainties in the line ratio in the blue com- the sulfur lines is not exceeding ∼15% for any object. We plot the corrected flux (S 2 ) cor against the observed one (S 2 ) obs in the upper panel of Fig. 11 (open (red) circles).
Let us now assume that the Rs at N e = 1 cm −3 is the "true" Rs true value. We plot the corrected flux (S 2 ) cor against the observed one (S 2 ) obs in the upper panel of Fig. 11 (filled (blue) circles) . The obtained values of c b and c r for galaxies in Sample A are again within the range from ∼0.7 to ∼1.3 and the difference between the corrected flux (S 2 ) cor and the observed flux (S 2 ) obs in the sulfur lines for blue and red components is never exceeding ∼15%.
One may consider the measured global Rs g = [S ii]λ6717/[S ii]λ6731 as being the "true" value instead of the Rs at N e = 100 cm −3 and at N e = 1 cm −3 . In such case the differences between the corrected fluxes (S 2 ) cor and flux (S 2 ) obs in the sulfur lines in the blue and red components are usually less than ∼10%.
We have found the corrected oxygen abundances (O/H) NS,cor in blue and red components through the NS-calibration using the values of corrected flux (S 2 ) cor in the sulfur lines. The corrected oxygen abundances (O/H) NS,cor against the observed abundances (O/H) NS,obs are shown in the lower panel of Fig. 11 . The lower panel of Fig. 11 shows that the difference between the corrected oxygen abundance (O/H) NS,cor and the observed abundance (O/H) NS,obs is less than 0.03 dex in all cases. This is because the coefficients of the terms with logS 2 in the NS-calibration relations for oxygen abundance determinations are less than unity for all classes of H ii regions (hot, warm and cold) (Pilyugin & Mattsson 2011) . Consequently, the uncertainty in S 2 which is less than < 15% (or less than ∼0.07 dex) results in an error in log(O/H) NS,cor less than 0.03 dex. The difference between the corrected nitrogen abundance (N/H) NS,cor and the observed abundance (N/H) NS,obs is slightly larger, up tp 0.07 dex. This is because the coefficients of the terms with logS 2 in the NS-calibration relations for nitrogen abundance determinations are close to unity for cold and warm H ii regions (Pilyugin & Mattsson 2011) . Hence, the given value of the uncertainty in S 2 (up to 15% or up to 0.07 dex) results in a similar error in log(N/H) NS,cor . Thus, the errors in the (O/H) NS and the (N/H) NS abundances caused by the uncertainties in the sulfur line decomposition are relatively small and cannot affect the results significantly. The open circles show abundances derived using the NS-calibration for blue components, the plus signs show the same for red components. The filled gray (light-blue) circles show T e -based abundances in the calibration sample of H ii regions in nearby galaxies (the compilation of data from . Fig. 12 also shows that the abundances derived using the NS-calibration occupy the same region in the O/H -N/O diagram as the T e -based abundances of the calibration sample, which implies that our NS-calibration abundances are correct.
The exact location of the dividing line between H ii regions and AGNs is still controversial (see, e.g., Kewley et al. 2001; Kauffmann et al. 2003; Stasińska et al. 2006 ). The objects that lie between the dividing lines according (Kauffmann et al. 2003) and Kewley et al. (2001) Fig. 2 ) are starburst like objects if the dividing line according to Kewley et al. (2001) is used but they are AGNlike objects (or, at least, they are not purely thermally photoionised objects) if the dividing line according to Kauffmann et al. (2003) is used. Note, however, that the dividing line suggested by Stasińska et al. (2006) is very similar to that of Kauffmann et al. (2003) .
The O/H -N/O diagram may also provide an indirect way to decide which curve [that according to Kauffmann et al. (2003) or that according to Kewley et al. (2001) ] outlines best the area occupied by starburst-like objects in the BPT diagram. If objects that lie between these lines are starburst-like objects, the emission line fluxes in their spectra correspond to thermally photoionised objects. The NS-calibration (and other strong-line calibrations) developed for thermally photoionised nebulae will then provide reliable oxygen and nitrogen abundances for these objects, which will occupy the same region in the O/H -N/O diagram as H ii regions in nearby galaxies. If, on the other hand, the [N ii] fluxes are produced by non-thermal radiation or at least are enhanced by the contribution of non-thermal radiation, using the NS-calibration on these nebulae will result in too high nitrogen abundances. One may expect that the positions in the O/H -N/O diagram will be shifted significantly as compared to the positions of thermally photoionised H ii regions in nearby galaxies. The lower panel of Fig. 12 shows the O/H -N/O diagram for galaxies which lie between the two dividing lines in the [N ii]λ6584/Hα versus [O iii]λ5007/Hβ diagram together with the positions of thermally photoionised H ii regions in nearby galaxies. The positions of the galaxies considered here show a systematic shift toward higher N/O-ratio compared to the positions of the thermally photoionised H ii regions in nearby galaxies, which suggest that the emission lines are distorted by the contribution of non-thermal radiation, i.e. they are not purely thermal phoionisation objects. If this is the case, the line according to (Kauffmann et al. 2003) is to be favoured as it outlines the area occupied by certainly starburst-like objects in the BPT diagram. It has been assumed (e.g., by Juneau et al. 2011 ) that the line from Kewley et al. (2001) can be considered as the curve outlining the area occupied by "pure" AGNs in the BPT diagram, and that objects which lie between the curves according to Kauffmann et al. (2003) and Kewley et al. (2001) are composite objects where both a starburst and an AGN make contributions. However, this interpretation is not indisputable (Cid Fernandes et al. 2010 .
Comparison of oxygen abundances in the blue and red components and the global oxygen abundances tell us something about how representative/correct the abundances derived from the global spectra are. Fig. 13 shows the difference between oxygen abundances in the blue component and the global oxygen abundances versus the difference between oxygen abundances in the red component and the global oxygen abundances for galaxies in Sample A. Furthermore, Fig. 13 clearly shows that there is an anti-correlation between the two abundance differences described above. This means the global oxygen abundance obtained using the NS-calibration is typically in between the oxygen abundance of the blue and red components.
CONCLUSIONS
We have extracted several hundred galaxies from the SDSS spectral database with double-peaked emission lines in their global spectra. Among other possibilities (e.g. double-peaked AGNs), one may expect such line profiles if two strong starbursts take place si- Kauffmann et al. (2003) , we have divided the galaxies from our sample into two subsamples: a Sample A consisting of 18 galaxies where both components belong to the photoionised objects and a Sample B containing 37 galaxies which show nonthermal ionisation (AGN). All blue and red components have narrow lines regardless of their positions in the [N ii]λ6584/Hα versus [O iii]λ5007/Hβ diagram.
The differences between radial velocities of the blue and red components lie between 200 and 400 km s −1 for both subsamples. The equivalent number of ionising stars is within the range 10 4 -10 5 O7V stars for each component in Sample A. We have estimated the oxygen and nitrogen abundances as well as the electron temperatures for each component, and for the global spectra in Sample A, using the recent NS-calibration. We have found that the global oxygen abundance is typically in between the oxygen abundance of the blue and red components. This conclusion is based on a small sample of galaxies which, by selection, have red and blue line components of similar flux. To confirm (or reject) our conclusion a larger sample of galaxies should be considered. Applying the ON-calibration on the global spectra shows that the ON-calibration and NS-calibration give oxygen and nitrogen abundances and electron temperatures which are in good agreement.
The O/H -N/O diagram for the galaxies in our sample gives indirect evidence suggesting that the dividing line in the [N ii]λ6584/Hα versus [O iii]λ5007/Hβ diagram from Kauffmann et al. (2003) outlines well the area occupied by staburst-like objects.
We find also that two giant H ii regions located at different positions inside the disc (one H ii region may be associated with cir-cumnuclear star formation) seem to be responsible for the doublepeaked emission lines in the spectra of Sample A. However, two starbursts in two different galaxies which are projected on top of each other, as alternative scenario for the origin of the doublepeaked emission lines, cannot be excluded. Photometric and spectroscopic observations with higher resolution may help to resolve this issue.
